Effects of follicular cells and FSH on the resumption of meiosis in equine oocytes matured in vitro.
It has been suggested that preculturing immature oocytes in a manner that maintains them in meiotic arrest may improve cytoplasmic maturation and, thereby, the eventual developmental competence of oocytes matured in vitro. This study examined the ability of follicular cells to maintain meiotic arrest in equine oocytes. Cumulus-oocyte complexes (COCs) recovered from dead mares were cultured for 38 h in M199 either attached to, or together with, different follicle wall components, as follows: (1) attached to the follicle wall, (2) cocultured with separated follicle wall, (3) attached to membrana granulosa (COCG), (4) COCGs cocultured with sheets of theca cells, (5) COCGs cultured in theca-cell conditioned medium, and (6) control COCs without any follicle wall components. When oocytes were cultured attached to their follicle wall, 79% remained in the GV stage throughout the 38 h incubation. However, when oocytes were cocultured with separate pieces of follicle wall, meiosis resumed and a similar proportion of oocytes progressed to metaphase II (79%) as under control conditions (84%). Only 16% of oocytes cultured while still attached to the membrana granulosa (COCGs) maintained the GV stage, whereas when COCGs were cocultured with theca cells or in theca-cell conditioned medium, significantly more oocytes remained in the GV stage (64 and 52%, respectively), indicating that theca cells secrete a meiosis-inhibiting factor. The effect of FSH on the meiosis-inhibiting activity of follicular cells was investigated by culturing COCs attached to the follicle wall and COCGs in the presence or absence of theca cells in medium containing FSH. Addition of 0.05 iu recombinant human FSH ml(-1) to the culture medium did not affect nuclear maturation and failed to overcome the suppressive effect exerted by the follicle wall or by theca cells, despite the fact that mRNA for the FSH receptor was found using RT-PCR in both cumulus and granulosa cells. These results demonstrate that the maintenance of meiotic arrest in equine oocytes during culture can be promoted by theca cells, which appear to act via a secreted inhibitory factor that cannot be suppressed or counteracted by FSH.